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(54) Positive working printing plate 

(57) There is provided a positive working printing 
plate comprising an aluminum support coated with a 
positive working photosensitive composition which com- 
prises (a) a compound containing at least two enol ether 
groups, (b) a linear high polymer having a specified mon- 
omer composition and containing both acid groups and 
hydroxy! groups and (c) a compound capable of produc- 
ing an acid through decomposition upon irradiation with 
active rays or radiation and in which the component (a) 
and the component (b) are cross-linked by applied heat. 
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Description 

FIELD OF THE INVENTION! 

M^H^SlZn™ re,ateS , t0 J 3 P ° 3itive WOfWnfl printin9 p,ate """Position and. more particularly, to a positive 
working plate which can ensure slight scumming and high impression performance. 

BACKGROUND OF THF INVFNTinM 

a m^JS ^ ?. lithographic printin 9 P tetes and tha 'ike. orthoquinone diazide compounds have so far been known as 
a material capable of acquiring solubility through irradiation with active rays, or the so-called positively working pnoS 

^1^? ^ C ° mP0UndS haV6 bee " enj0yed 8 prevai,in9 use in Prin47Sa P S2> 
on. Such orthoquinone diazide compounds are disclosed, e.g.. in U.S. Patents 2 766 118 2 767 092 2 772972 

2.859.112. 2.907.655, 3,046.110. 3.046.111. 3,046.115. 3,0^,118. 3.046.119 3^46 120 " fSS" 

The utilization of those orthoquinone diazide compounds are due to their property of causing decomposition by 
lE^SZT f ,V L rayS t t l P :° duCe a 5 " membered <** «rboxy.ic acid, thereby becoming soluble £Eu£Z2 

Z™^ Jf 3 *' S6nSrtiVity - ™ S iS 156031,36 if 13 difficult to Photochemically sensitize orthoquinone 
diazide compounds and their quantum efficiency is intrinsically less than 1 wju'none 

In general, those compounds utilized lithographic printing plates and the like are exposed to light via patterns bv 
means of a printer or the like, and the exposed parts thereof are removed with an alkaline developer or a sorted S 
matang pla es Such printing plates tend to undergo influences of developer or solvent concentration and "IS 
and a developing time, and so they have a drawback that they cannot ensure consistent sensitivfty (name hTSJhSS 
narrow development latitude), .n addition, since such compounds have their sensitivities in ™Z ™J^7j££ 
their light source suitability is poor and it is difficult to impart white lamplight safety to them. Furthest have S 
ateorpton ,n the so^aOed Deep UV region, so they are unsuitable for the use with the intend o. 
resolving power of photoresist by taking advantage of light of short wavelengths eigmemng me 

JP^T^^ty'^T 9 ^J*"* 1 diffiCUltieS - lhere have been *• ma *«fc disclosed. e.g., in 

£m^P a^SSSSS m . JP " B 93 u ^ here,nmeansan "examined Japanese patent publican 
term JP-A as used herein means an "unexamined published Japanese patent application") and U S Patent 4 307 1 73 
However, all the improvements brought about by such methodsare still insufficient 

In recent years, there have been made some proposals for development of novel positive working photosensitive 
°„r' aCe ortho * h ^. dia f ida compounds - F « the poiymer confounds J£2ff£E£ 

£S2?£iT JP " B : 56 - 2696 - Ho W ^ch polymers also failed in securing sufficient sensSy. 

As other positive working photosensitive materials which can replace conventional quinone diazides there have 
recenjy been proposed the compositions comprising a compound capable of producing adS by STa Z^Z 

ET^FT 0 me ' r 30 'r 1868 in a " a,kaHne W8ter thrOU9h hydr0,VSi3 or 30 on with »• aiVand if J£ES£ 
b J^Z r r f t ns : ^ ore ^acrf-cally. -nstanced are the positive image formation methods in which by adds produced!^ 
exposure to light are decomposed the specified low or high molecular weight acetals. O.N-acetL containing aromS 
S^Sr; 6 ™^ (U 3 Patent 3.779,778). and ortho esters and amidoa^SSSmS 

EE£f?5 SSJoos JP A^U n n 7 a r°p n, A Si ? lar fof ^ ima9e formation -edescrb^T 

A 64 33546. JP-A-48-89003. JP-A-51-120714. JP-A-53-133429, JP-A-55-126236. JP-A-53-133428 JP-A-S5-12QC,* 

JP-A-57-31674. JP-A-57-31675. JP-A-57-37347. JP-A-62-215947. JP-A-1 -106040 and JpTi^I 
9PM ™ thos econposrt.onsare alllow in sensitivity, or they are small in solubility difference between the unexposed 

7S SS^Am** ima9es formed have a p - m shape prob,em PracBca!, » th - fo - 

•^n^nil™^ 3 '?' * iS in JP - A " 62 - 45971 »»» a P°sifive image can be formed using an enol ether group- 

fSS T de ?° mposable con,p « md and a ^"9 to the similar method to the above. Further, JP- 
th^^SI rT 1 ^ POSrt ' Ve J" 1396 030 be formed by producin 9 a P° ,vmer havi "9 an acetal structure through 
£ ZSHH T£ Un 2r a ^ COmP ° Und With * e C3,b0xyliC add present in a ttnder resin a ™> adcSng 
Z TZtlT* th ^ S 03863 3,SO - th6 Sen3itlv ^ is ,ow and *• eo.ubi.ity difference beSeen 

photosensitn/e composrtion comprising (a) a compound containing at least two enol ether groups repreintiX the 
following formula, (b) a linear high polymer containing acidic groups and hydroxy! groups and (c^a co^nd cap^Se 
of producing an acd by being decomposed upon irradiation wrth active rays or radiation, wherein cogent (a^ 



2 



EP0 702 271 A1 



component (b) were cross-linked by applied heat, had high sensitivity to ultraviolet rays, visible rays, electron beams or 
X-rays, and enabled the formation of clear positive images under diverse development conditions (JP-A-6-230574): 

(Q2)(Qi)C = C(Q3)-0— 

5 

wherein Q 1 , Q2 and CP are the same or different, and each represents a hydrogen atom, an alkyl group or an aryl group, 
and two of them may combine to form a saturated or olef inically unsaturated ring. 

However, it has turned out that the lithographic printing plate obtained by coaling and drying the above-described 
positive working photosensitive composition on an aluminum support to which hydrophilicity is previously imparted by 
10 a silicate treatment was subject to frequent generation of scum even at the initial stage of printing operation and an 
extent of the scumming was increased by a continuance of the printing operation. With the intention of reducing the 
scum, it has been tried to control the developing time and the development temperature, and to provide the aluminum 
support with an undercoat of triethanolamine hydrochloride, p-alanine or the like. However, the reduction in scum made 
by adopting such measures is not enough to allow the practical use of the resulting printing plates. 

15 

SUMMARY OF THE; INVENTION 

An object of the present invention is therefore to provide a positive working printing plate composition which has 
high sensitivity and enables the printing plate to be used in a wide wavelength range. 
20 Another object of the present invention is to provide a positive working printing plate which has a large solubility 
difference between unexposed and exposed areas and a wide development latitude. 

A still another object of the present invention is to provide a positive working printing plate which ensures slight 
scum and high impression performance. 

For the purpose of achieving the above-described objects, we have made intensive studies on the thermally cross- 
es linked positive working printing plate composition which comprises a combination of a compound containing at least two 
enol ether groups, which has high sensitivity and wide development latitude, a linear high polymer containing acidic and 
hydroxy! groups and a compound capable of generating an acid by being decomposed upon exposure to active rays or 
radiations (which is called a photo-acid generator, hereinafter), and which is coated on an aluminum support to which 
hydrophilicity is previously imparted by a silicate treatment. As a result, we have ascertained that the scumming at issue 
30 was mainly due to the linear high polymer remaining on the silicate-treated hydrophilic support surface through the 
reaction induced between the hydroxyl groups of the linear high polymer and the silicate on the aluminum support during 
coating and drying operations or with a lapse of time. 

In order to take effective measures to solve the aforesaid problem, linear high polymers having various compositions 
have been examined. Thus, it has been found out that the scumming can be sharply reduced when the content of acidic 
:r 35 groups and that of hydroxyl groups in a linear high polymer are in specified ranges respectively, thereby achieving the 
present invention. 

That is, the foregoing objects of the present invention are attained with a positive working printing plate comprising 
an aluminum support, to which hydrophilicity is previously imparted by a silicate treatment, having provided thereon a 
positive working photosensitive composition containing at least (a) a compound having at least two enol ether groups 

40 represented by formula (I), (b) a linear high polymer containing acid groups and hydroxy groups and (c) a compound 
capable of producing an acid by being decomposed upon irradiation with active rays or radiation, wherein the compound 
of component (a) and the linear high polymer of component (b) are cross-linked by applied heat, the linear high polymer 
of component (b) is a copolymer constituted of monomers containing acid group(s), monomers containing hydroxy 
group(s) and monomers containing neither acid nor hydroxy group or a copolymer constituted of monomers containing 

45 both acid and hydroxy groups and monomers containing neither acid nor hydroxy group, and the ratio of the monomers 
containing acid group(s) to the monomers containing hydroxy group(s) to the monomers containing neither acid nor 
hydroxy group is in the range of (5-30)/(5-30)/(90-40) by mole or the ratio of the monomers containing both acid and 
hydroxy groups to the monomers containing neither acid nor hydroxy group is in the range of (5-30)/(95-70) by mole: 

so (R2)(R1)C = C(R3) - O - (I) 

wherein R1 , R2 and R3 are the same or different, and each represents a hydrogen atom, an alkyl group or an aryt group, 
and two of them may combine to form a saturated or olefinically unsaturated ring. 

55 DETAILED DESCRIPTION OF THE INVENTION 

The positive working printing plate of the present invention comprises a silicate-treated hydrophilic aluminum support 
coated with a positive working photosensitive composition containing at least three components (a), (b) and (c) as 
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f 0UP ^ erab ' y thOSe havin9 1 to 20 carbon atoms >' ^ alkoxy group (prefer^ft^hWf S £ 
ft^ S^S'J ^ B "? P (Pfe,erab,y th0S6 having 6 to 20 camon ai) 3X^rS(yS h^iS 
JEXSiEZ- ^^^" a ^°^roup (preferably those having 1 to 20 carbon atorns). a^m^ gr^ef 9 
SSSUT ? ° u, ° a 1 rtX)n atoms) ' 30 aminoacyl group (preferably those having 1 to 20 3to atons) a 
SSSSr* ^ y * ^ 1 10 20 ^ ^ 8 nitr ° 9r ° UP - 8 ***** SSTgrouTor 8 
Theaikyi group for Ri . or R3 is preferably a saturated or unsaturated, straight-chain branched or alicvclic alkvi 
group havmg 1 to 20 carbon atoms and may be substituted with a halogen aJa^oSanS^ 
hydroxy group, analkoxy group (preferably those having 1 to 20 carbon atoms), an aryloxy JXZeferattv those 
having 6 to 20 cartx>n atoms) or an aryl group (preferably those having 6 to 20 c£bon atomS {pt " erabi * 0,056 
Where any two among Ri . R2 and R3 are combined with each other to form a cyctoalkyl or cycloalkenvl arouo th- 
nng formed is generally a 3- to 8-membered one. preferably a 5- or 6-membered ° f 9roup the 

« 6ther 9fOU Sf : epresented °y formula (0. the enol ether group in which at least one among Ri R* and R3 is 

a methyl group or an ethyl group and the remainder is (are) hydrogen atom(s) is desirable and a vinvl etiw «™»n Jl 
compound m which Ri. R* and R3 all are hydrogen atoms, is most preferred ' * ether 9r ° UPl 

In the present invention, it is possible to use various compounds so far as they contain at least two enol ether nm ,r« 
Howeve, it is desirable for these compounds to have a boiling point of 60»C ISES SSTJESSS tESt 
Preferred examples of component (a) include a vinyl ether compound represented by fornJa (I? * 

ss A-(-0-(R40) n -CH=CH 2 ) m (||) 
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A - (-B-R4-0-CH=CH2) m q,q 

re^eSnte'^ or heterocyclic group (preferably those having 1 to 50 carbon atoms). B 

XS™ J? n - NHCONH -' represents a straight-chain or branched alkylene group containing 1 to 

10 carbon atoms, n represents 0 or an integer of 1 to 10, and m represents an integer of 2 to 6 """fl to 

. »n i I^ 6 ,f m ^SLT. eSen f ed by formula 030 De synthesized using the methods described, e g in Stephen C 
Lap,n PdymsB Paint Colag Jo, rroRl 179(4237), 321(1988), that is. the reaction of a polyhydric alcohol oT a ^fehrtfr 

hut-S^ w °L! UCh com P° unds inc,ude ethylene glycol divinyl ether, triettylene glycol dSXlT 

^^^^•^T^ dWny1 ether " ne0pent y **■ ^ ether. tomethyloKane toJny. 
ether tr^nethylolethanetnvinyl ether, hexanediol divinyl ether, 1 ,4-cyctohexanediol divinyl ether ttrattwtene oh22 
divinyl ether, pentaerythritol divinyl ether, pentaerythritol trivinyl ether, pentaerythritol wSinT^eTSSSTSLfS 
S TZ 9 ^^ 9lyC °' ^ethylenevinyl ether. tr'etoylen^^TS efnTne 

glycol d. P ropylenev.nyl ether, methylene glycol diethylenevinyl ether, tometoylolpropane trietoylen^myl ettSr WmeTh 
ylolpropanediethylenevir^ether.perteerythritoldietrvl^evinylether.perte 

(H-1) to (.1-41) -Hustrated below. However, the present invention should not be cons3 as being mSSE?^ 
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pounds. 

(n-i) 

CH 2 = CH - O - CH 2 CH 2 0 0CH 2 CH 2 O - CH = CH 2 

(II -2) 



CH 2 = CH - O- CH 2 CH 2 Q OCH 2 CH 2 0 - CH = CH 2 



35 ... 
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(11-3) 

CH 2 = CH-0-CH 2 CH 2 0 

<(^V OCH 2 CH 2 0-CH= CH 2 

(n-4) 

CH 2 = CH - O - CH 2 CH z O — OCH 2 CH 2 0 - CH = CH 2 

(H-5> 

CH 2 = CH- OCH 2 CH 2 0 -(^"VoCHzCHgO - CH = CH 2 



(H-6) 




A 

CH 2 = CH-OCH 2 CH 2 0^-0' / OCH 2 CH 2 0-CH = CH 2 
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m-7) 

CH 2 =CH~0- CH 2 CH 2 - 0 ^ S ^ OCH 2 CH 2 0 - CH = CH 2 
(II- 8) 

CH 2 = CH- O - CH 2 - CH 2 - O^N OCH 2 CH 2 0 -CH = CH 2 

CH 3 

(H-9) 

OCH 2 CH 2 - 0-CH = CH 2 
CH 2 = CH- 0 - CH 2 CH 2 0 \_) 

OCH 2 CH 2 - O - CH = CH 2 



cn-io) 

CH 2 =CH-0-CH 2 CH 2 o'^N^0CH 2 CH 2 O-CH = CH 2 

H 

(H-ll) 

CH 3/ 

CH 2 = CH- O - CH 2 CH 2 - 0 ~(^~ C -^3" OCH 2 CE 2 OCH = CH 2 

CH 3 

(n-i2) 

CH 2 = CH- O - CH 2 CH 2 - 0 ° nC3"" ^ ~ CH 2 CH 2 - 0 - CH = CH 2 

\ / 

(11-13) 

CH 2 = CH - O - CH 2 CH 2 - O ~f~\p O ~ CH 2 CH 2 - O - CH = CH 2 

rn-14) 

CH 3 

CH 2 = CH- O - CH 2 O^^V 0 -/~y OCH 2 OCK = CK 2 

CH 3 ~ 
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(11-15) 



CH 3 

CH 2 = CH - O *^3~ ? ° ~ CH = 



CH 3 



(11-16) 



CH2 = CH-0-CH2CH2-0' ^ O-CH2CH2-O-CH-CH2 





(n-i7) 



CH 2 =CHCW S 7^C^X >" 0CK = CH 2 

H 




cn-18) 



CH2 = CH-0-^^C-^^y-Q-CH = CH2 
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(11-19) 



(11-20) 



CH 2 = CH - Q-^y~ Q-^y~ OCR = CH 2 
CH2 = CH-0-^^~S— (^J)-0-CH = CH2 



(n-21) 



o 



ch 2 = ch- o -{^y- s och = cHz 



(n-22) 



CP 3 

CH 2 = CH - O -\^J- C — ^ )- OCH = CH 2 

CF 3 
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(n-23) 




Me CH=CH 2 



(11-24) 



CH 2 =CH 



O 



(n-25) 



CH 2 =CH 



o 



(n-26) 



OCH = CH 2 



CH = CH 2 





CH 3 
C 




OCH = CH 2 





o- 



£H = CH 2 



CH 3 
C 





CH 2 = CH V Me Me ^CH = CH 2 

OCH = CH 2 



O" 
Me 
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^CH = CH 2 



CH 2 =CH 



Me 




Vy°t • 

Ky^y o-ch=ch 2 



(n-28) 




CH 3 



OCH = CH? 



(11-29) 



CH 2 =CH-0 



(11-30) 




O- CH = CH 2 



CH 2 = CH- O ~vZ/"~ ~(^- OCH= CH 2 

" CX coMe 

Y^^OCH = CH 2 
OCH=CH 2 



Me " 
O 



(11-31) 

Me OCH = CH 2 ^ 
CH 2 = CH -O^^ P CH - CH 2 1 

/ \ ~ ^ "Me 





OCH = CH 2 
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CH- 



OI - 




(11-34) 
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(11-35) 



CH 2 = CH % 



CH 3 



pH=CH 2 



CH 2 = CHO-^ 7-CH 2 CHCHCH 2 

CH 3 




OCH=CH 2 



(11-36) 



V^/OCH = CH 2 
CH 2 = CH-O v ^^oJ I I 



CH Z : 



(H-37) 



CH 2 =CH-0 
CH 2 =CH-0 



Me Me 

/ .0-CH = CH 2 



0-CH=CH 2 




Me Me 



(11-38) 



OCH=CH 2 OCH=CH 2 OCH=CH 2 



CH 2 =CH-0 




OCH=CH 2 
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<n-39) 



CH 2 =CHO 



10 



, T CH 2 = CH OCH = CH 2 
Me c s I Me 




OCH=CH 2 



Me 



15 



(H-40) 



20 



25 



CH 2 = CH-O w OCH=CH 2 ^^.^ 

■ CH (y~- O CH = CH 2 

C = 0 f 1 COM. 
Me 



CH 2 = CHO- 
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(n-41) 



35 



40 



CH 2 = CH-0 0CH=CH 2 °N^; 0 C ^ = CH2 
CH 2 =CH-0-f) 



c=o Me 

/ 

Me 




0CH=CH 2 
COMe 



45 



SO 



55 



On the other hand, the compounds represented by formula (III) (in case of B= -COO-) can be produced through 
the reaction of a polycarboxyUc acid with a halogenated alkyl vinyl ether. 

^kJ???' ?.!f mpleS .° f f** com ' 50unds indude terephthalyl diethylenevinyl ether, phthalyl diethylenevinyl ether, iso- 
pMhalyl diethyienevinyl ether, phthalyl dipropyfenevinyl ether, terephthalyl dipropylenevinyl ether, isophthalyl dipropyle- 
nevinyl ether, maleyl diethylenevinyl ether, fumaryl diethylenevinyl ether, and itaconyl diethylenevinyl ether. However 
the invention should not be construed as being limited to these compounds. ' 

Preferred examples of the vinyl ether group-containing compound include those synthesized by the reaction of an 
actove hydrogen-containing vinyl ether compound represented by formula (IV). (V) or (VI) with an isocyanate group- 
containing compound: ^ 



CH2=CH-0-R5-OH 



(IV) 



CH2=CH-0-R5-COOH 



(V) 



12 
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CH2=CH-0-R5-NH 2 (VI) 

5 wherein R 5 represents a straight-chain or branched alkylene group containing 1 to 10 carbon atoms such as methylene, 
trimethylene, and 2,2-dimethyltrimethylene. As for the isocyanate group-containing compounds, there can be used the 
compounds described, e.g., in Kakvozai Handbook (Crosslinkina Aoent Handbook) . Taiseisha, 1981. 

Specific examples of an isocyanate group-containing compound include polyisocyanates such as triphenylmethane 
triisocyanate, diphenylmethane diisocyanate, tolylene diisocyanate, 2,4-tolylene diisocyanate dimer, naphthalene- 1 ,5- 

w diisocyanate, o-tolylene diisocyanate, polymethylenepolyphenyl isocyanate, and hexamethylene diisocyanate, and 
polyisocyanate adducts such as tolylenediisocyanate-methylolpropane adduct, hexamethylenediisocyanate-water 
adduct, and xylylenediisocyanate-trimethylolpropane adduct. 

Various compounds containing terminal vinyl ether groups can be obtained by reacting an isocyanate group-con- 
taining compound as described above with an active hydrogen-containing vinyl ether compound. Specific examples of 

15 such compounds, from (VIM) to (VII-15), are illustrated below. However, the invention should not be construed as being 
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limited to these compounds. 

(vn-i) 

CH 2 = CH - O- CH 2 CH Z - OOC -NH * 

* -NH-COO-CH 2 CH 2 -0-CH = CH 2 

(VII- 2) 

CH 2 = CHOCH 2 CH 2 OOC - NH NH - COO - CH 2 CH 2 OCH = CH 2 

(vn-3) 

CH 2 = CHOCH 2 CH 2 NHCNH -^^- NH - flNHCH 2 CH 2 OCH = CH 2 

o ^ o 

(vn-4) 

CH 2 = CHOCH 2 CH 2 NH-C-NH NH-C-NHCH 2 CH 2 OCH = CH 2 

O }~\ O 



40 



45 



SO 




(vn-o) 

CH 2 = CHOCH 2 CH 2 OOC-NH-^^-^A-i 

(vn-6) 

CH 2 = CHOCH 2 CH 2 NH-C-NH-^-NH-C-NHCH 2 CH 2 OCH = CH 2 




O 



(vn-7) 

:H 2 = CHOCH 2 CH 2 OOC-iXHHQ^Q, NH -COOCH 2 CH 2 OCH 

(vn-8) 

CH 2 = CHOCH 2 CH 2 OOC - NH C * 

CF 3 

* -NH-COOCH 2 CH 2 OCH = CH 2 



BNSDOCID: <EP 0702271A1 I > 
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(vn-9) 

CH 2 = CHOCH 2 CH 2 OOC-NH ^^3~ °S^3" * 

* -NH-COOCH 2 CH 2 OCH = CH 2 

(Vn-10) 

CH 2 =CEOCH 2 CH 2 OOC-NH-/~\^C^A- * 

O 

* -NH-COOCH 2 CH 2 OCH = CH 2 



(vn-ii) 



(vn-i2) 

CH 2 = CHOCH 2 CH 2 NHCNH^^^Ct^^y- 



* -NH-C-NHCH 2 CH 2 OCH = CH 2 



O 

(VE-13) 



CH 2 = CHOCH 2 OOC -NH H \^>K e== y' NH " C00CH 2 0CH = CH 2 
(VII- 14) 

CH 2 = CH0CH 2 NH JNH-^2H^3" NH ~ C ~ NH CH 2 OCH = CH 2 

(vn-i5) 

CH 2 = CH - OCH 2 CH 2 0OC - H N CH 2 * 

* -NH-COOCH 2 CH 2 OCH = CH 2 



The above-illustrated compounds containing at least two vinyl ether groups can be used alone, but they may be 
used as a mixture of several thereof. 
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The added amount of the vinyl ether groups-containing compound is generally in the range of 1 to 80 % by weight 
preferably 5 to 50 % by weight based on the whole solid content of the photosensitive composition. 

A linear high polymer (b) used in the present invention, which contains both acid and hydroxyl groups is thermally 
cross-linked with the compound (a) which contains at least two enol ether groups, and the cross-linked parts are decom- 
posed by an acid with high efficiency. Such a linear high polymer (b) can be arbitrarily chosen from those which comprise 
monomers having an acid group and/or a hydroxyl group, provided that such monomers are introduced therein in definite 
proportion ranges. 

More specifically, the linear high polymer (b) used in the present invention is a copolymer of an acid group-containing 
monomer and a hydroxyl group-containing monomer, or a monomer containing both acid and hydroxyl groups and a 
monomer containing neither acid group nor hydroxyl group, and the copolymer contains these monomers in a specified 
molar ratio 

When the linear high polymer (b) is a copolymer of an acid group-containing monomer, a hydroxyl group-containing 
monomer and a monomer containing neither acid group nor hydroxyl group, a ratio among these monomer units (acid 
group-containing monomer)/(hydroxyl group-containing monomer)/(monomer containing neither acid group nor hydroxyl 
group), is in the range (5-30)/(5-30)/(90-40) by mole. Preferably, the ratio is in the range (5-25)/(5-25)/(90-50) especially 
(10-25)/(10-25)/80-50).bymole. V ^j.espwwwy 

When the linear high polymer (b) is a copolymer of a monomer containing both acid group and hydroxyl group and 
a monomer containing neither acid group nor hydroxyl group, a ratio between these monomer units, (monomer containing 
both aad group and hydroxyl group)/(monomer containing neither acid group nor hydroxyl group), is in the range (5- 
30)/(95-70) by mole. Preferably, the ratio is in the range (5-25)/(95-75). especially (10-25)/(90-75), by mete. 

In case the proportion of the add group-containing monomer units in the copolymer is less than 5 mole % the 
development proceeds slowly, and so a long time is required for the formation of images; while if it is more than 30 mole 
%, the loosening of the photosensitive coat occurs during development. On the other hand, scum generates when the 
proportion of the hydroxyl group-containing monomer units in the copolymer is more than 30 mole %; while when it is 
less than 5 mole %. the photosensitive composition undergoes a great change in sensitivity with the lapse of time to fail 
in meeting the performance requirements tor application to a lithographic printing plate. In addition, if the proportion of 
the monomer units containing both acid group and hydroxyl group is out of the aforesaid range, the resulting copolymer 
is responsible for the same unfavorable phenomena as described above. 

The above-described linear high polymers can be synthesized according to known methods for obtaining general 
hnear high polymers. They can be obtained, for instance, by copolymerizing an acid group-containing monomer a 
hydroxyl group-containing monomer and a copolymerizable monomer of the kind which contains neither acid group nor 
hydroxyl group. Examples of an acid group include a carboxylic acid group, a sulfonic acid group, a phosphoric acid 
group, and a sulfonamide group. In particular, a carboxylic acid group and a sulfonic acid group are preferred. 

Examples of an acid group-containing monomer include acrylic acid, methacrylic acid, maleic acid, itaconic acid 
crotonic aad. isocrotonic acid, p-vinylbenzoic acid, p-vinylbenzenesulfonic acid, p-vinylcirmamic acid, maleic acid mon- 
omethyl ether and maleic acid monoethyl ether, but the invention should not be construed as being limited to those 
examples. Of those acids cited above, acrylic acid, methacrylic acid, maleic acid, itaconic acid and p-vinylbenzoic acid 
are particularly prefened. 

Examples of a hydroxyl group-containing monomer include 2-hydroxyethyl acrylate. 2-hydroxyethyl methacrylate 
2-hydroxylethylstyrene. p-2-hydroxyethylstyrene, p-hydroxystyrene, 2,3-dihydroxypropyl acrylate and 2.3-dihydroxypro- 
pyl methacrylate. However, the invention should not be construed as being limited to these examples Also the intro- 
duction of hydroxyl groups into a copolymer can be effected by saponifying a vinyl acetate copolymer. Of the above- 
cited monomers. 2-hydroxyethyl acrylate. 2-hydroxyethyl methacrylate, 2,3-dihydroxypropyl acrylate and 2 3-dihydrox- 
ypropyl methacrylate are preferred. 

As for the other monomers capable of copolymerizing with the above-described monomers, examples thereof are 
acrylonitnle, acrylamide, methacrylamide, methyl acrylate, ethyl acrylate, propyl acrylate. butyl acrylate. methyl meth- 
acrylate. ethyl methacrylate. propyl methacrylate, butyl methacrylate. benzyl acrylate. benzyl methacrylate, vinyl ben- 
zoate, vinyl chloride, vinylidene chloride, styrene, vinyl acetate, N-(4-surfamoylphenyl)methacrylamide N- 
phenylphosphonylmethacrylamide, butadiene, and chloroprene. isoprene However, the invention should not be con- 
strued as being limited to those monomers. 

In a case of the copolymer constituted of acid group-containing monomers, hydroxyl group-containing monomers 
and other copolymerizable monomers, it is possible to copolymerize arbitrary number of monomers in an arbitrary com- 
bination, provided that the molar ratio among the monomers used is within the aforementioned range. 

The monomer containing both acid group and hydroxyl group may be any of monomers in which both acid group 
and hydroxyl group are contained. Examples of such a monomer include an acid group-containing hydroxy compound 
an aad group-containing dihydroxy compound and an acid group-containing trihydroxy compound. More specifically 
the compounds illustrated below can be instanced. However, the invention should not be construed as being limited to 
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these compounds. 
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CH 3 

HOCH 2 -C-CH 2 OH 




OH 
I 

HOCH 2 CH 2 -C-CH 2 CH 2 OH 
COOH 



COOH 



The copolymer of a monomer containing both acid group and hydroxy! group and a monomer containing neither 
acid group nor hydroxyl group can be obtained, for example, by the reaction of an acid group-containing trihydroxy 
compound with a diisocyanate compound, the reaction of a mixture of an acid group-containing dihydroxy compound 
and a trihydroxy compound with a diisocyanate compound, the co-condensation of an acid group-containing trihydroxy 
compound and a dicarboxylic acid compound, the co-condensation of a mixture of an acid group-containing dihydroxy 
compound with a trihydroxy compound and a dicarboxylic acid compound, and the co-condensation of a trihydroxy 
compound and a tricarboxylic acid. For instance, one of such copolymers can be obtained in accordance with a reaction 
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CH 2 OH OCN N 



n-HO-CH 2 -C-CH 2 OH + m - (Cjh^CO 

COOH r- 

— CH 2 OH 

— O-HN-^-CH 2 -C-CH 2 -(jj-NH-<0> 

O COOH O ""^ 



• n.HO-CH 2 -C-CH 2 OH 4- m . HOOC^^)-COOH 



CH 2 OH 
C-CH; 
COOH 

CH 2 OH 

y^ir-°-CH 2 -C-CH 2 -0-C 
O COOH O 





as The linear high polymer (b) may be a random-copolymer or a block-copolymer, but a random-copolymer is pre- 

ferred because it can provide a film composed of uniform networks. 

Specific examples of a linear high polymer which can be used in the present invention are set forth below However 
the content of the present invention should not be construed as being limited to these copolymers. 

40 P-1 : Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (20/60/20. by mole %) copolymer Mw = 
3.7x1 0 4 . 

P-2: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (20/50/30. by mole %) copolymer Mw = 
3.9X10 4 . ' 

P-3: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (30/50/20. by mole %) copolymer Mw = 

45 3.5X10 4 . 

P-4: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (10/70/20, by mole %) copolymer, Mw = 
3.4x1 0^. 

P-5: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (10/80/10, by mole %) copolymer Mw = 
3.4x1 0 4 . 7 

so P-6: Methacrylic acid/methyl methacrylate/2-hydroxyethyl methacrylate/acrylonitrile (1 0^25/30/35, by mole %) coool- 
ymer, Mw = 2.9x1 CH. ' ^ 

P-7: Vinylbenzoate/methyl methacrylate/2-hydroxyethyl acrylate (20/60/20, by mole %) copolymer, Mw = 3.7x10* 
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P-8: 



Diethylene glycol /OCN-/ ^-CH 2 -(^fj)y-NCO/C |( CH 2 OH ) 3 

COOH 



(30/50/20, by mole %) copolymer, Mw = 8,300. 
P-9: 



Triethylene glycol /OC 



/CH(CH 2 OH) 2 

COOH 
NCO 



(25/50/25, by mole %) copolymer, Mw = 4,900. 
P-10: 

C(CH 2 OH) 3 / HOOC-^Q^COOH /diethylene glycol 
COOH 



(20/50/30, mole %) copolymer, Mw = 23,000. 
P-11: 



C(CH 2 OH) 3 / HOOCh^Q^-COOH /diethylene glycol 




COOH 



(20/50/30, by mole %) copolymer, Mw = 18,000. 

In the above, "Mw" means a weight average molecular weight. 

The linear high polymer (b) used in the present invention has no particular limitation on molecular weight, but it has 
a weight average molecular weight ranging generally from 1 ,000 to 1 ,000,000, preferably from 1 ,500 to 200,000. 

Linear high polymers as illustrated above can be used alone, but they may be used as a mixture of several thereof. 
The proportion of linear high polymer(s) used in a photosensitive composition is generally in the range of 1 to 95 % by 
weight, preferably in the range of 20 to 90 % by weight, based on the whole solid content of the photosensitive compo- 
sition. 

Compound (c), which can be decomposed by irradiation with active rays or radiation to produce an acid, can be 
appropriately chosen from among photoinitiators for cationic photopolymerization, photoinitiators for radical photopoly- 
merization, photodecolorization agents for dyes, photodiscoloring agents, known compounds capable of producing acids 
by exposure to light which are used for micro resist and the like, and mixtures of two or more of the above-cited ones. 

Suitable examples of such agents include the diazonium salts described in S. I. Schlesinger, Photoar. Sci. Eng.. 18. 
387(1974) and T. S. Bal et al., Polymer. 21, 423(1980); the ammonium salts disclosed in U.S. Patents 4,069,055, 
4,069,056 and Re 27,992, and Japanese Patent Application No. 03-140140; the phosphonium salts described in D. C. 
Necker, et al., MacrorriQleCMles, 17, 2468(1984), C. S. Wen et al., Teh. Proc. Conf. Rad. Curing ASIA, p.478, Tokyo, 
Oct(1988), and U.S. Patents 4,069,055 and 4,069,056; the iodonium salts described in J. V. Crivello et al., Macromole- 
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£V ?A Ch em-&Enq.N fl w5 , Nov. 28, p.31 (1988). European Patent 104.143. U.S. Patents 339.049 
\, r I f?? 8 ; i p - A - 2 " 296514 : <"e suHonium salts described in J. V. Crivello et al.. PdvmerJ 17. 
™Smi i - f?}^",, 43 ' 3055 ( 1978 ). w - R- Watt et al.. J, Polymer Sci,, Poiymer^eS. 22 

1 Y ^1'° 61 *• PO'vmer Bull.. 14, 279(1985), J. V. Crivello et al.. Macromolecules 14(5). 1141(1981) 

9n 2T^^ , i?ft? fl ^ Pdymer 016,11 Ed * 17 - 2877 < 197 9). European Patents 370.693. 3.902.1 14. 233.567! 
297.443 and 297.552, U.S. Patents 4,933.377. 161.811. 410.201. 339.049. 4.760.013. 4,734.444 and 2.833 827 and 
German Patents 2.904.626. 3.604.580 and 3.604,581 ; the selenonium salts described in J. V. Crivello et al.. Macromol- 
fiCUteS. 10(6). 1307 (1977). and J. V. Crivello et al.. J r polymer Sci,, Polymer Chem. Ed.. 17. 1047 (1979); the onium 
salts, such as arsonium salts, described in C. S. Wen et al.. Teh. Prac. finnf R *d. Cirinn as.a p478 Tokyo. Oct(1988)- 
the organohalogen compounds disclosed in U.S. Patent 3,905.81 5, JP-B-46-4605, JP-A-48-36281 JP-A-55-32070 JP- 
™1 39736 ' ^"A- 61 - 169835 . JP-A-61-169837. JP-A-62-58241 , JP-A-62-212401. JP-A-63-70243 and JP-A-63- 
298339; the organometal/organohalogen compounds described in K. Meier et al.. J. Rad. Curing 13(4) 26(1986) T P 
Gill etal.. Inorq-Chem, . 19.3007(1980). D. Astruc. Acc. Chem. Res 19(12), 377(1896), and JP-A-2^1445;th ep U£ 
^«,?^ ra l 0r « COnta,n " 19 protective 9 rou P s of o-nitrobenzyl type as described in S. Hayase et al.. J. Polymer Rr.j 2 5 
ofio To/^kT^T^ 61 a '" j - PQlYTTtfir Polymer Chem. Ed.. 23. 1(1985). Q. Q. Zhu et al., J. Photarhsm 3 e! 
S u f rl ( ??' , Te ^ h< * ron Lett ' (24)2205(1973), D. H. R. Barton etal., J^rjJSlsTI^) 

P M Colhns et al.. J. Chem. Spc . Perkin 1, 1695(1975). M. Rudinstein et al.. Tetrahedron Law m ~n 1445(1975) J W 
Walker et al.. J. Am. Chem. Soc. , 110, 7170(1988). S. C. Busman et al.. J. Imaging Torhnni n W 191(1985) H M ' 
Houlihan et al.. Macromolecules , 21, 2001(1988). P. M. Collins et al.. J. Chem. Soc Chem. Comrnun 532(1972) S 
^ e ?M , u q .T m(? '? ?M ,'^» 18 - 1799 < 1985 >" E - Reichmanis et al.. J. Electro^™ Sag Solid Slate Sci.. Technol.! 
Jr^lf ^ Hou''han et al.. Macrpmoleculfifi 21. 2001(1988). European Patents 0290.750. 046.083 and 156 535 
27UJ51 and £388.343. U.S. Patents 3.901.710 and 4.181 ,531 . JP-A-60-198538 and JP-A-53-1 33022; the compounds 
producing sulfonic acid by photolysis, represented by iminosulfonates and so on. as described in M. Tunooka et al 
^to^r^nnfe^an, 38(8). G. Berner et al.. J. Red- Curing. 13(4). W. J. Mijs et al.. Coating Tjjghnoj 55(697)' 

rvf 3 !' o ^ * 8l - PQ'vmgr Preprints , Japan, 37(3), European Patents 199,672. 84515. 199.672. 044 1 15 
and 010 .122. US. Patents 4.618.564. 4.371 .605 and 4,431 .774. JP-A-64-18143.JP-A-2-245756 and Japanese Paterrt 
Application No. 3-140109; and the disulfone compounds disclosed in JP-A-61 -166544. 

In addition, the polymers having the main or side chains in which are introduced the above-cited groups or com- 
pounds which can produce acids upon exposure to light, can be used, and examples thereof include the compounds as 
5SS"s^25? 12 * t ^ ^JS° 1 ° 4 ' 5586 ( 1982 )' S - * ^S et a... J. Imaging Sri 30(5). 
V^^'^^n^ ^T^J^-"^ Co™ 1 ™"- 9 625(1988). Y. Yamada etal.. Makromol. Ch»m 152. 
153. 163(1972). J. V Cnvello et al.. J. Polymer Sci. ■ Polymer Chem. Ed.. 17.3845(1979), U.S. Patent 3 849 137 Germai^ 
iS^ artJ j^^g 26653 ' JP - A - 55 - 164824 ' JP-A-62-69263. JP-A-63- 146038. JP-A-eS-SI JP +£■ 

R Pm^nTh^ ^Sm^? 5 ^ °^ Pable ° f P roducina acids "P°n expos^e to light, as described in V. N. 
#y S ^??f; ( 2 H m>) - ^ ^ 6t a '- Te < rahedr P"l-ett., (47) 4555(1971), D. H. R. Barton etal.. J. Chem. Soc 
(C). 329(1970). U.S. Patent 3.779.778 and European Patent 126,712. 

=.H° f i h6 fc !f OVe " deSCribed com P° unds **** decomposed by irradiation with active rays or radiation to produce 
acids, the following are particularly useful ones: 

(1) Trihalomethyl substituent-containing oxazole derivatives represented by formula (VIII) or trihalomethyl substitu- 
ent-containing s-triazine derivatives represented by formula (IX); 



N-N 



R 7 



(IX) 
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wherein R 6 is a substituted or unsubstituted aryl or alkenyl group, R 7 is a substituted or unsubstituted aryl, alkenyl 
or alkyl group or -CY 3> Y is a chlorine or bromine atom, and plural Y's may be the same or different. 

Specific examples of the oxazole derivative (VIII) and those of the s-triazine derivative (IX) include Compounds 
(Vlll-I)to (VIII-8) and Compounds (IX-1) to (IX-10), respectively, illustrated below. However, theforegoingderivatives 
applicable to the invention should not be construed as being limited to the compounds illustrated. 

CI -\_/- CH = CH - ^ - CC1 3 
(Vni-1) 

/— N— N 

ch 3 ^y-CH= ch-c^ ^p-cci 3 
(vm-2) 

/= ~ N— N 

CH30 \/ CH=CH "%^" GBr3 
(vm-3) 

(n)C 4 H 9 0-^y- CH = CH - )i - CCI3 

(vm-4) 

r °>=\ v\ 

° \_^~ CH=CH "^o^" CCl3 
(vm-5) 

/=k ■ ■ N — N 

V>CH=CH-^-C / ; o >-CCl 2 

(VIH- 6) 




>- CH = CH - ^ " CC1 3 

(vni-7) 

£^-CH = CH ~^y~ CH = CH - C^ CCI3 

(vm-8) 
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CC1 3 



CI3C N CCI3 



(IX- 1) 



CI 




OCH3 




N N N 
C1 3 C A N A CC1 3 C1 3 C N^CC1 3 



(IX -2) 



(IX -3) 
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(IX- 4) 



OCH3 




OCH3 



N^N 




COCH3 



v N N 

CI3C *N' CC1 3 C1 3 C CCI3 C1 3 C^^CC1 3 
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CI 



N N 

A NI A 
CI3C ccj 3 



(IX -7) 



OCH3 




CH = CH 



A„A 
C1 3 C N CC1 3 

(IX -8) 




CH = CH 

A A 
C1 3 C N CC1 3 

(IX -9) 




CH = CH 




N " N 

A r A 

CI3C N cci 3 
(IX- 10) 
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(2) lodonium salts represented by formula (X) and sulfonium salts represented by formula (XI); 

Vz~ ( x ) 

Ar 2/ 



R 8 



R Z (XI) 

R 10 



Herein, Ari and Ar2 each independently represent a substituted or unsubstituted aryl group. Suitable exam- 
ples of a substituent which the aryl group can have include an alkyl group, a haloalkyl group, a cycloalkyl group, an 
20 aryl group, an alkoxy group, a nitro group, a carboxyl group, an alkoxycarbonyt group, a hydroxy group, a mercapto 
group and a halogen atom. 

R8, R9 and Rio each independently represent a substituted or unsubstituted alkyl or aryl group. Preferably, they 
each represent an aryl group containing 6 to 1 4 carbon atoms, an alkyl group containing 1 to 8 carbon atoms, or a 
substituted derivative thereof. As for the suitable substituents, those which the aryl group can have are an alkoxy 
25 group containing 1 to 8 carbon atoms, an alkyl group containing 1 to 8 carbon atoms, a nitro group, a carboxyl group, 
a hydroxy group or a halogen atom; while those which the alkyl group can have are an alkoxy group containing 1 
to 8 carbon atoms, a carboxyl group and an alkoxycarbonyl group. 

Z" represents a counter anion, with specific examples including BF 4 ", AsF 6 ~, PF e ~. SbF 6 ", SiF 6 2 ~ CD*". 
CF3SO". BPh 4 ~ (Ph= phenyl), condensed polynuclear aromatic sulfonic acid anions such as naphthalene-1 -sulfonic 
30 acid anion, anthraquinonesulfbnic acid anion and the like, and dyes containing sulfonic acid group(s). However, the 
anions applicable to the foregoing salts should not be construed as being limited to these examples. 

Also, any two among R», R9 and R1 0, or Ari and Ar* may combine with each other directly or via a substituent. 

The onium salts represented by formulae (X) and (XI) are known compounds, and can be synthesized using 
the methods as described, e.g., in J. W. Knapczyk et a!., J. Am. Chem. Soc. 91 , 145(1969), A. L Maycol et al., *L 
35 Org. Chgnr, 35, 2532(1 970), E. Goethas et al., Bull. Soc, Chem. Belg. , 73. 546(1 964), H. M. Leicester, J. Am. Chem. 
Soo, 51 , 3587(1929), J. B. Crh/ello et al.. J. Polvm. Chem. Chem. Ed.. 18, 2677(1980). U.S. Patents 2,807,648 and 
4,247,473, and JP-A-53-101331. 

Specific examples of onium compounds of formulae (X) and (XI) include Compounds (X-1) to (X-22) and Com- 
pounds (XI-1) to (XI-34), respectively, illustrated below. However, the onium compounds applicable to the invention 
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should not be construed as being limited to the compounds illustrated. 



O i+h Q 



(X-l) 




(X-2) 



(X-3) 




AsF 6 



0" i+_ 0 sbFe 



(X-4) 



0" i+ "0 Bph4 



(X-5) 



(X-6) 



(X-7) 



0 2 N 




PF 5 ' 



(X-9) 
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h3c "0" i+ ~0" ch3 ^ 



(X-10) 



H3C A /^H > CH 3 SbF 6 




H3 ° (X-ll) CH 3 



(n)C 7Hl5-^^-I + -^^-(n)C 7 H 15 PF 6 " 



(X-12) 



25 (X-13) 



(X-14) 




H 3 COOC COOCH3 



« CI ci 

«5 (X-16) 



(X-17) 



PF 6 



tBu ^0 _i+ " H 0" tBu sbFe 
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(X-18) 



(X-19) 
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9CH 3 

(X ~ 21) OCH 3 
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NH S0 3 
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H3Co O- s+ -(^ ci l 



27 



Ofc.ie»rv-v>irv _en 



10 



15 



SO 



25 



30 



35 



40 



45 



SO 



55 




EP0702 271 A1 



S + -CH 2 C1 BF 4 



CH 3 

(XI- 8) 

HO "<(3--S + -CH3 
CH 3 

(XI- 9) 
H 3 C 

H °"\_/~f + ~ CH3 BF4_ 
CH 3 

(XI- 10) 

H3 °v= 

H ° \_}~^~ Cn3 SbF 6 
H 3 C CH 3 



(lOCdHg 




(XI- 14) 
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^^-C-CH 2 -S+^j AsF 6 
(XI- 21) 

C-CH 2 -S^] AsF 6 
CI (XI- 22) 

. . o 

(XI- 23) 



C-CH 2 -S^] BF 4 



(XI- 24) 



YJ^C-CH Z -S '■ -(n)C 4 Hg PF 6 ~ 
(n)C 4 Hg 
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(XI- 28) 

(■ 
( 





S 2PF 6 



S 2AsF 6 ' 



(XI -29) 



OCH 3 





so 3 



(XI-30) 0CH3 
H3C O S+ -^> 0C ^) 




(XI -31) 




CH 3 
(XI- 32) 




S0 3 



(XI -33) 





(XI- 34) 



(3) The disulfone derivatives of formula (XII) and the iminosulfonate derivatives of formula (XIII); 
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Ar3 - SO 2 - S0 2 - Ar" ( X ll) 



- 11 — ,-n-7vr \l 



R A -S0 2 -0-N A 1 (XIII) 
Y 



75 



In the above formulae. Ar3 and Ar* each represent a substituted or unsubstituted aryl group, R1 1 represents 
a substituted or unsubstituted alkyl or aryl group, and A1 represents a substituted or unsubstituted alkylene alke- 
nylene or arylene group. 

Specific examples of compounds of formulae (Xll) and (XIII) include Compounds (XIM) to (XII-12) and Com- 
pounds (XIII-1) to (XIII-12), respectively, illustrated below. However, the foregoing types of derivatives applicable to 
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the invention should not be construed as being limited to the compounds illustrated. 
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N-0-S0 2 -C 2 H 5 

0 (xm-io) 




-O-SOs-ICHz^CI^ 

(xin-ii) 




(xm-i2) 



(4) O-Naphthoquinonediazide compounds represented by formula (XIV); 

O 

N 2 




(XIV) 



SO? 

I /CO 2 
O-N. A 
^CO^ 



wherein A2 represents a substituted or unsubstituted divalent aliphatic or aromatic group. Specific examples of a 
compound represented by formula (XIV) include Compounds (XIV-1) to (XIV-24), illustrated below. However, the o- 
naphthoquinone diazide compounds applicable to the invention should not be construed as being limited to the 
compounds illustrated. 
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S0 2 -0-/ C ^- CH 3 
\ C .C-CH 3 



O CH 3 



75 
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XIV- 17 
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XIV -21 

O 




O Br 



XIV -24 



O 




Component (c). which is decomposed by irradiation with active rays or radiation to produce acids is added in a 
proportion of generally from 0.001 to 40 % by weight, preferably from 0. 1 to 20 % by weight, based on the whole solid 
content of the photosensitive composition. 

To the positive working photosensitive composition of the present invention, there can optionally added compounds 
capable of improving the photo-acid production efficiency of the above-illustrated acid producing compounds (sensitiz- 
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ers), dyes, pigments, plasticizers and various known compounds usable for adjusting the solubility of a positive working 
photosensitive composition in an alkaline aqueous solution. 

As examples of a sensitizer which can be used, mention may be made of electron donating compounds such as 
pyrene, perylene and the like, merocyanine dyes and cyanine dyes. However, the sensitizers in the present composition 

5 should not be construed as being limited to those compounds. A ratio of those sensitizers to the foregoing component 
(b) is preferably in the range of 0.01/1 to 20/1 by mole and 0.1/1 to 5/1 by weight. 

As described above, dyes can be added as coloring agent to the positive working photosensitive composition of the 
present invention. Suitable dyes are oil soluble dyes and basic dyes, with specific examples including Oil Yellow #101 , 
Oil Yellow #130, Oil Pink #312, Oil Green BG, Oil Blue BOS, Oil Black BY, Oil Black BS, Oil Black T505 (which all are 

10 products of Oriental Chemical Industry Co., Ltd.), Crystal Violet (CI42555), Methyl Violet (CI42535), Rhodamine B 
(CI45170B), Malachite Green (CI42000), and Methyl Blue (CI52015). 

To the photosensitive composition, such dyes can be added generally in a proportion of 0.01 to 10 % by weight, 
preferably 0.1 to 3 % by weight, based on the whole solid content of the photosensitive composition. 

As compounds for adjusting the solubility of the positive working photosensitive composition in an alkaline aqueous 

15 solution, cyclic acid anhydrides and fillers can be added. 

Examples of the cyclic acid anhydrides include phthalic anhydride, tetrahydrophthalic anhydride, hexahydrophthalic 
anhydride, 3,6-endoxy-tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, maleic anhydride, chloromaleic 
anhydride, a-pheny Iphthalic anhydride, succinic anhydride and pyromellHic acid as described in U.S. Patent 4, 1 1 5, 1 28. 
The incorporation of the cyclic acid anhydride in a proportion of preferably 1 to 1 5 % by weight based on the whole solid 

20 content of the photosensitive composition can raise the sensitivity by a factor of about 3 at the greatest. For the purpose 
of setting up a clear solubility difference between the exposed area and the unexposed area, there can be used the 
compounds which can be converted to alkali soluble ones by the hydrolysis with an acid, as disclosed, e.g., in JP-A-62- 
27829, JP-A-63-250642, J P-A-63- 139343, JP-A-4-63846, JP-A-4-70021 , JP-A-4-67677, JP-A-60-191372, JP-A-48- 
39003, JP-A-51-120714, J P-A-53- 133429, JP-A-55-1 26236, JP-A-1 -106038 and JP-A-64-57258. 

25 The present positive working photosensitive composition is prepared by dissolving in an appropriate solvent the 
aforementioned components as materials for lithographic printing plate, and applied to a support. Suitable examples of 
a solvent used herein include ethylene dichloride, cyclohexanone, methyl ethyl ketone, methanol, ethanol, propanol, 
ethylene glycol monomethyl ether. 1-methoxy-2-propanol, ethylene glycol monoethyl ether, 2-methoxyethylacetate. 1- 
methoxy-2-propylacetate, dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethylaceamide, N,N<limethylforma- 

30 mide, tetramethylurea, N-methylpyrrolidone, dimethyl sulfoxide, sulforan, rbutyrolactam, toluene, ethyl acetate, and diox- 
ane. These solvents may be used alone or as a mixture. 

The concentration of the foregoing components (the whole solid content, including additives) in a solvent is preferably 
in the range of 2 to 50 % by weight. In coating a support with the present composition, the coverage rate of the compo- 
sition, though it depends on the end use purpose of the composition, is generally in the range of 0.5 to 3.0 g/m 2 , on a 

35 solid content basis. While the sensitivity is increased with a decrease in coverage rate, the film characteristics of the 
coating of the sensitive composition are deteriorated therewith. 

As a support for the lithographic printing plate of the present invention, there is used an aluminum support previously 
treated with a silicate to be rendered hydrophilic. An aluminum plate is preferred in particular because it has very high 
dimensional stability and the price thereof is low. Also, a composite sheet formed by uniting a polyethylene terephthalate 

40 film and an aluminum sheet as disclosed in JP-B-48-1 8327 is favored. It is desirable to form a passive-state sturdy film 
on the surface of an aluminum plate by subjecting the plate to a graining treatment using a mechanical method, such 
as a wire brush graining method, a brush graining method in which the plate surface is roughened with a nylon brush 
as a slurry of abrasive particles is applied thereonto, a ball graining method, a method of graining by means of liquid 
horning, a buff graining method, etc., a chemical graining method using HF, AICI3 or HCI as an etchant, an electrolytic 

45 graining method using nitric acid or hydrochloric acid as an electrolytic solution, or a combined graining method using 
two or more of the above-cited surface roughening methods in combination, and then etching the grained plate with an 
acid or alkali, if needed, and subsequently oxidizing the resulting plate anodically in sulfuric acid, phosphoric acid, chro- 
mic acid, sulfaminic acid or a mixture of two or more thereof by means of a DC or AC equipment 

For the aluminum plate which have undergone the graining and subsequent anodic oxidation treatments, it is pref- 

50 erable to be further subjected to a sealing treatment. The sealing treatment is effected by dipping the aluminum plate 
in hot water or a hot aqueous solution containing an inorganic or organic salt, or by steam bathing. 

Although the thus formed passive-state film itself can render the aluminum plate surface hydrophilic, a silicate treat- 
ment is further carried out in order to prepare the hydrophilic aluminum support used in the present invention. As a 
suitable example of such a treatment, mention may be made of the electrodeposition of a silicate as disclosed in U.S. 

55 Patent 3,658,662. 

The aluminum support thus prepared is coated with the positive working photosensitive composition of the present 
invention according to a known coating technique. As for the coating technique which can be used herein, a spin coating 
method, a wire bar coating method, a dip coating method, an air knife coating method, a roil coating method, a blade 
coating method, a curtain coating method and a spray coating method are examples thereof. 
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bv rninl ^i hl? * e P 08 ^ 6 Photosensitive composition is dried for 0.5 to 10 minutes at 40-1 50°C 

Si ^eTduSLTr to Cr0SS -"' nk ^ ^P 0 " 6 " 4 « ^ •» components wS 5 

Tnen^nT^ drym9 ° Perafon 01 th6 P notosen ^e composition can be adopted . 

and ^^^"^^P'^c^mpositionof the preset invention is genera^^ 

halidtt^ f ™ ^ rf 8 ,i9h l SOUrCe * active rays used for *e imagewise exposure include a mercury lamp a metal 
hahde lamp a xenon lamp, a cr.em.cal lamp and a carbon arc lamp. As for theradiation elecfron beamsTravT 

aqueous solution of an organic alkali agent such as tetraalkylammonium halides. Such an 

so as to have a concentration of generally from 0.1 to 10 % by weight, preferably from 0.5 to S b/wlSJ 

desist an * ka " ne aqUe0US SO,Uti ° n> 3 SUrfeCtam and an «*•* such as an aJco^ can be added if 



ir.JS.'S^T? 'Tk^" ^ be a ' UStrat6d in more detail b * re,erence to fo"owing examples However the 
invention should not be construed as being limited to these examples. ' me 

EXAMPLES 1 TO 17 ANn ty i MPARATIVF EXAMPLES j TO, 4 

Twenty three types of photosensitive compositions from tAf-t to fAt t? «»^™ AjTVV;, „ 
as set tortn in Table 1 , respectively in accordance with the formula described below These Dhotospn«tHi u « m^nJ^Z 
XXttFi *" a ' UminUm p,atS WW * h3d Undergone 4,16 *»«™n^ 

i°l7S5 on a2 y ^ P ~"" ,fcBd ^ ^ «*«- rate - ^ Photosensitive coCE?Jl SSS 



Formula of Photosensitive Composition (A): 


Linear high polymer as set forth in Table 1 


2.0 g 


Vinyl ether compound as set forth in Table 1 


0.4 g 


Photo-acid generator as set forth in Table 1 


0.1 g 


Dioxane 


50.0 g 


Methanol 


15.0 g 
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Table 1 





Photosensitive 
Composition 


Linear High Polymer 


Vinyl Ether Compound 


Photo-acid Generator 


Example 1 


(A)-1 


P-1 


11-11 


X-21 


Example 2 


(A)-2 


P-2 


11-11 


X-21 


Example 3 


(A)-3 


P-3 


11-11 


X-21 


Example 4 


(AM 


P-4 


11-11 


X-21 


Example 5 


(A)-5 


P-5 


11-11 


X-21 


Example 6 


(A)-6 


P-6 


11-11 


X-21 


Example 7 


(A)-7 


P-7 


II-11 


X-21 


Example 8 


(A)-8 


P-1 


11-1 


X-21 


Example 9 


(A)-9 


P-1 


II-35 


X-21 


Exanple 10 


(A)-10 


P-1 


VII-5 


X-21 


Example 1 1 


(A)-11 


P-1 


11-11 


XII-1 1 


Example 12 


(A)-12 


P-1 


11-11 


XIV-14 


Example 13 


(A)-13 


P-2 


II-5 


XIV-10 


Example 14 


(A)-14 


P-3 


II-9 


Vl\/ iO 


Example 15 


(A)-15 


P-4 


11-12 


XIV-14 


Example 16 


(A)-16 


P-5 


11-13 


XIM1 


Example 17 


(A)-17 


P-6 


VII-1 1 


XIM1 


Comparative 
Example 1 


(A>1 


P-1 


11-11 


- 


Comparative 
Example 2 


(A>2 


P-1 


- 


X-21 


Comparative 
Example 3 


(A>3 


P'-l 


11-11 


X-21 


Comparative 
Example 4 


(A>4 


P f -2 


11-11 


X-21 


Comparative 
Example 5 


(A>5 


P'-3 


IM1 


X-21 


Comparative 
Example 6 


(A)-6 


P'-4 


11-11 


X-21 



As for the linear high polymers set forth in Table 1 , those symbolized by from P-1 to P-7 are illustrated hereinbefore, 
and those symbolized by from P'-1 to P*-4 are as follows; 

P'- 1 : 2-Hydroxyethyl methacrylate/benzyl methacrylate (20/80, by wt%) copolymer, Molecular weight Mw = 4.3x1 0* 
P'-2: Methacrylic acid/benzyl methacrylate (20/80, by mole%) copolymer, Molecular weight Mw = 3.4x10 4 . 
P*-3: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (1 0/50/40, by mole%) copolymer, Molecular 
weight Mw = 3.2x1 0 4 . 

P'-4: Methacrylic acid/benzyl methacrylate/2-hydroxyethyl methacrylate (40/50/10. by mole%) copolymer. Molecular 
weight Mw = 3.5x10*. 

In order to ascertain to what extent the foregoing photosensitive layers of the presensitized plates were each cross- 
linked by the heat applied upon drying them, each of the presensitized plates was soaked for 5 minutes in each of the 
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ja^ente set forth in Table 2, and then rinsed, followed by observation of a state of dissolution of each photosensitive 

iSf- observahon results are shown in Table 2. Therein, the capital letter "A" means that a photosensffve Serfe 

free from dissolution, the capital letter "B" means that a photosensitive layer is partly dissolved (name? i "ZSL a 

SfJ n «*"•«>. and *. capita, letter "C" means that a photosensitive layer is n^SveSiJo^e 

SSL 5? h Y , re P re « en ^ an undiluted dev eloper, and the expression Y/Water (1/2) means a solution obWnedby 
diluting the developer Y with twice the quantity of water. ^ 



Table 2 



70 


Solubility of Photosensitive Layer 






Y/Watpr ilfi>\ 

if ivatci \ \icLj 


Metnyi btnyi Ketone 


Dioxane 


Toluene 




Example 1 


A 


A 

A 


A 


A 




Example 2 


A 


A 


A 


A 


75 


Example 3 


A 


A 

A 


A 


A 




Example 4 


A 


A 

A 


A 


A 




Example 5 


A 


A 


A 


A 


20 


Example 6 
Example 7 


A 

A 
A\ 


A 
A 


A 
A 


A 
A 




Example 8 


A 
r\ 


A 


A 


A 




Example 9 


A 
M 


A 


A 


A 


25 


Example 10 


A 
r\ 


A 


A 


A 




Example 1 1 


A 


A 


A 


A 




Example 12 


A 


A 


A 


A 


30 


Example 13 
Example 14 


A 
A 


A 
A 


A 
A 


A 
A 




Example 15 


A 


A 


A 


A 




Example 16 


A 


A 


A 


A 


35 


Example 1 7 


A 


A 


A 


A 




Comparative Example 1 


A 


A 


A 


A 




Comparative Example 2 


C 


C 


C 


C 


40 


Comparative Example 3 


A 


C 


C 


B 




Comparative Example 4 


B 


A 


A 


A 




Comparative Example 5 


A 


A 


A 


A 


45 


Comparative Example 6 


C (loosening layer) 


A 


A 


A 



50 



55 



whii^hf^ ,nTab ' e2 - f thephotosensitivelayersaccordingtothepresent invention were insoluble in all the solvents, 
while the photosensrt.ve layers prepared in Comparative Examples 2-4 and 6 were partly or. what is worse completely 

SSSZSTS'Z* TIT' ThUS - * C °" firmed that tha Photosensitive layer made from the pTe^nTpSng 
plate composition had satisfactory cross-linking properties. 

imJlHUS^ £ a ° e ' 8 gra ^ sc « ,e 1 havin 9 a dens "y Terence of 0. 1 5 was brought into contact with the photosensitive 
layer of each of the presensrtized plate prepared above, and exposed for 20 seconds by means of a 2 KW high-pressure 

composite with twice the quantity of water. at25'C for 60 seconds. The mus opined images were evaluated by visual 
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observation. The results obtained are shown in Table 3. 



Composition of Developer Y: 



5 



Water 



80 g 

3g 
8g 
9g 



Triethanol amine 



10 



Sodium t-butylnaphthalenesulfonate 
Benzyl alcohol 



As shown in Table 3, all the presensitized plates of Examples according to the present invention provided clear 
15 positive images. On the other hand, with respect to the presensitized plate of Comparative Example 1 not containing a 
photo-acid generator, both exposed and unexposed areas were not dissolved at all to provide no image, and with respect 
to the presensitized plate of Comparative Example 2 not containing a vinyl ether compound, both exposed and unexposed 
areas were completely dissolved to provide no image. 

With respect to each of the presensitized plates of Comparative Examples 3 and 4 comprising liner high polymers 
20 prepared by not using an acid group-containing monomer and a hydroxy! group-containing monomer, respectively, the 
photosensitive layer was reduced in thickness to result in formation of no image in Comparative Example 3 and unclear 
image in Comparative Example 4. 

In Comparative Example 5 using a comparative linear high polymer whose hydroxy! group-containing monomer 
content was higher than the upper limit of the present invention, a dear positive image was obtained, while in Comparative 
25 Example 6 using a comparative linear high polymer whose acid group-containing monomer content was higher than the 
upper limit of the present invention, reduction in thickness of the photosensitive layer was caused to result in formation 
of unclear image. 

Further, each of the images obtained was examined for clear step number of the gray scale by visual observation. 
The results thereof are also shown in Table 3. As can be seen from Table 3, clear step numbers attained were high in 

30 all the presensitized plates made in Examples according to the present invention. In other words, all the presensitized 
plates according to the present invention proved to have high sensitivity. In every Comparative Example except Com- 
parative Example 5, on the other hand, no image was obtained or a clear step number obtained was considerably low. 

Furthermore, each of the printing plates obtained above was coated with a gum solution (GU-7, trade name, a 
product of Fuji Photo Rim Co., Ltd.), and then subjected to a printing operation using a printer, HALLYS ALLELYA 125, 

35 thereby obtaining printed matter. At the time when a printing of 1 00 copies was performed, the 1 00th copy was examined 
for scumming. The extent of scumming was evaluated by visually observing the non-image area. The observation results 
are shown in Table 3, using the mark A" to represent the generation of no scumming, the mark "B" to represent the 
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generation of slight scumming and the mark "C" to represent the generation of distinct scumming. 



5 






Clear Step Number of Gray Scale 


Scumming 




Example 1 — 


Clear DOsrtive iman a 


10 — — — — 


A 




Example 2 


Clear DOSftiva imano 


9 


A 




Example 3 


Clear DOsitfVA imariA 


10 


A 


10 


Example 4 


Clear Oosith/p imano 


11 


A 




Example 5 


Clear DO^ith/A imano 


10 


A 




Example 6 


Clear DOfiitK/A imano 


7 


A 


15 


Example 7 


CI Apr fW%ftK/A imana 


8 


A 


Example 8 


vicai puoiiivc li I lay© 


9 


A 




Example 9 


v/ioai fJwollivc imaQS 


10 


A 




Example 10 


v/it?ai pusmve image 


11 


A 


20 


Example 1 1 


AST nneifnic im^/HA 

wivcu puoiiive irnag© 


10 


A 




Example 12 


Clear positive image 


11 


A 




Example 13 


Clear positive image 


10 


A 


25 


Example 14 


Clear positive image 


g 


A 

A 




Example 15 


Clear positive image 


3 


A 




Example 16 


Clear positive image 


7 


A 




Example 17 


vicai fJwoiiivt; I(nau6 


8 


A 


ov 


Comparative Example 1 
Comparative Example 2 


Not dissolved in both unexposed and 

Dissolved in both unexposed and 
exposed areas 




- 
- 


35 


Comparative Example 3 


Reduced in thickness of both unex- 
posed and exposed area (no image) 








Comparative Example 4 


Positive image (reduction in thick- 


4 


B 






ness of the photosensitive layer 




40 


Comparative Example 5 


Clear positive image 


8 


C 




Comparative Example 6 


Positive image (reduction in thick- 
ness of the photosensitive layer 


4 
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2 minutes, 5 minutes or 10 minutes. In every development operation, a positive image of good quality was obtained, the 
dear step number of gray scale was 13, and high sensitivity was attained. 

All the results described above demonstrate that a positive working printing plate composition according to the 
present invention has high sensitivity, provides a clear positive image, causes no scumming and has a wide development 
latitude. 

In accordance with the present invention, there can be provided a positive working printing plate which does not 
cause scumming, particularly after a lapse of time, has high photosensitivity, and enables the use of rays in a wide 
wavelength range as light source. Further, a positive working printing plate composition which has a large solubility 
difference between unexposed and exposed areas and a wide development latitude can be provided. 

While the invention has been described in detail with reference to specific embodiments, it will be apparent to one 
skilled in the art that various changes and modifications can be made to the invention without departing from its spirit 
and scope. 

Claims 

1 . A positive working printing plate comprising an aluminum support having hydrophilicity acquired by a silicate treat- 
ment and having provided thereon a positive working photosensitive composition containing at least (a) a compound 
having at least two enol ether groups represented by formula (I), (b) a linear high polymer containing acid groups 
and hydroxy groups, and (c) a compound capable of producing an acid by being decomposed upon irradiation with 
active rays or radiation, 

wherein component (a) and component (b) are cross-linked by applied heat, 

component (b) is a copolymer constituted of monomers containing acid group(s), monomers containing 
hydroxy group(s) and monomers containing neither add nor hydroxy group or a copolymer constituted of monomers 
containing both acid and hydroxy groups and monomers containing neither acid nor hydroxy group, and 

the ratio of the monomers containing acid group(s) to the monomers containing hydroxy group(s) to the 
monomers containing neither acid nor hydroxy group is in the range of (5-30)/(5-30)/(90-40) by mole or the ratio of 
the monomers containing both acid and hydroxy groups to the monomers containing neither acid nor hydroxy group 
is in the range of (5-30)/(95-70) by mole: 

(R2)(R1 )C - C(R3)— O— (I) 

wherein R 1 , R 2 and R3 are the same or different, and each represents a hydrogen atom, an alkyl group or an aryl 
group, and two of them may combine to form a saturated or olef inically unsaturated ring. 

2. The positive working printing plate of claim 1, wherein R1, R2 and R 3 each independently represents a hydrogen 
atom, a saturated or unsaturated, straight-chain, branched or alicyclic, alkyl group having 1 to 20 catbon atoms 
which may be substituted with a halogen atom, a cyano group, an ester group, a hydroxy group, an alkoxy group, 
an aryloxy group or an aryl group, and an aryl group containing 6 to 20 carbon atoms which may be substituted with 
an alkyl group, an alkoxy group, an aryloxy group, an acyl group, an acyloxy group, an alkylmercapto group, an 
aminoacyl group, a carboaikoxy group, a nitro group, a sulfonyl group, a cyano group or a halogen atom. 

3. The positive working printing plate of claim 1 , wherein component (a) is represented by formula (II) or (III): 

A-(-0-(R4-0) n -CH=CH2) m (II) 



A - (-B-R^O-CH=CH2) m (III) 

wherein A represents a m-valent alkyl, aryl or heterocyclic group. B represents -COO-, -NHCOO- or -NHCONH-, 
R* represents a straight-chain or branched alkylene group containing 1 to 10 carbon atoms, n represents 0 or an 
integer of 1 to 10, and m represents an integer of 2 to 6. # 

4. The positive working printing plate of claim 1 , wherein the ratio of the monomers containing acid group(s) to the 
monomers containing hydroxy group(s) to the monomers containing neither acid nor hydroxy group is in the range 
of (5-25)/(5-25)/(90-50) by mole, or the ratio of the monomers containing both acid and hydroxy groups to the mon- 
omers containing neither acid nor hydroxy group is in the range of (5-25)/(95-75) by mole. 
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